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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
performance of a wood type golf club head, surpassing 
the conventional one, by reducing moment of inertia 
thereof. 

SOLUTION: Weight is set to 150-250g. Depth of center 
of gravity it set to 25-50mm. If the depth of center of 
gravity is taken to be Xmm and the moment of inertia M1 
in a vertical direction to be Ygcm2, values of depth of 
center of gravity and the moment of inertia M1 in a 
vertical direction are set so as to satisfy such 
relationships as 20<X<50 and Y<60X-600. The moment 
of inertia M2 in right and left directions is set to 
2,000gcm2 or more. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the golf club head of a wood mold. 
[0002] 

[Description of the Prior Art] Generally, as for a golf club head, to shot — which removed the off-center 
shot — sweet spot, rotation of a head has little one where the moment of inertia of the circumference of 
the center of gravity of a head is larger, directivity is said to be good, and the fact is proved also by the 
actual experimental result. Moreover, the basis was not clear although the one where center-of-gravity 
depth is deeper was generally said for directivity to be good about center-of-gravity depth. 
[0003] And in order to offer the golf club which is excellent in directivity, many are expected to 
describe below the proposal of enlarging moment of inertia and center-of-gravity depth. For example, 
JP,4-55895,B, JP,4-34330,B, JP,5-76405,B, JP,5-81465,B, JP,6-23750,B, JP,5-33637,B, JP,59-64167,A, 
JP,59-190268,A, JP,60-7849,A, JP,60-30258,A, JP,61-196768,A, JP,3-13170,A, The golf club head 
indicated by JP,4- 104874, A, JP,63-202976,A, JP,4-327864,A, JP,4-347179,A, JP,5-67034,A, JP,5- 
182004,A, etc. is mentioned. 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, with the conventional golf club head, the idea of 
making moment of inertia small (specially) is not found at all. Furthermore, it is Ygcm2 about moment- 
of-inertia — of the circumference of the axial center of the longitudinal direction which sets center-of- 
gravity depth to Xmm, and passes along moment-of-inertia Ml — of the vertical direction, i.e., a center 
of gravity. When it carries out, all the golf club heads of the conventional wood mold are Y>60X-600. 
this invention person etc. found that it was in the field to satisfy. 

[0005] That is, point a— which shows the center-of-gravity depth of the conventional golf club head and 
the relation of the moment of inertia of the vertical direction in the graphical representation of draw ing 8 
as a black dot shows is Y>60X-600. It became clear that it was distributed over the field to satisfy, when 
this invention person etc. measured about the golf club head of a large number used now. 
[0006] Then, this invention breaks the common sense of the golf club head of the above conventional 
wood molds (completely changing the point hitting on an idea), and aims at offering the golf club head 
which prevents reduction of the carry at the time of an off-center shot (flight distance) and which was 
excellent in the engine performance. 
[0007], 

[Means for Solving the Problem] The golf club head which starts this invention in order to attain the 
above-mentioned purpose is a golf club head of the wood mold of weight 150g-250g, sets center-of- 
gravity depth to Xmm, and is the moment, of inertia of the vertical direction Ygcm2 When it carries out, 
the above-mentioned center-of-gravity depth and the value of the moment of inertia of the vertical 
direction are set up so that 25<=X<=50 and Y<=60X-600 may be satisfied. 

[0008] In addition, the moment of inertia of a longitudinal direction is 2000gcm2. It is desirable to be set 
up above. 
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[0009] 

[Embodiment of the Invention] Hereafter, based on the gestalt of operation, this invention is explained 
in full detail. 

[0010] In (b) (b) of drawing 1 , and drawing 2 , 1 is one gestalt of operation of the golf club head of the 
wood mold concerning this invention, and, for 2, as for the neck section and 4, a face and 3 are [ the 
SOL section and 5 ] the crown sections. Moreover, 1' shown by the imaginary line is the golf club head 
of the conventional common wood mold. 

[001 1] A deer is carried out and, as for the golf club head 1 of this invention, head thickness T is set up 
small. Specifically, head thickness T has 37 desirablemm or less. Furthermore, weight of a head 1 is set 
to 150g-250g. 

[0012] Moreover, head die-length L of a cross direction is set up for a long time, and center-of-gravity 
depth (X) is enlarged. Specifically, the value of center-of-gravity depth (X) is set as 25mm - 50mm. 
Here, center-of-gravity depth (X) means the distance from the sweet spot of a face 2 to a center of 
gravity G. In addition, the center of gravity G of this head 1 is located more back than center-of-gravity 
G[ of conventional head r ] \ 

[0013] Furthermore, it is 2000gcm2 about moment-of-inertia — of the circumference of the vertical-axis 
alignment L2 which passes along moment-of-inertia M2 — G of a longitudinal direction, i.e., a center of 
gravity. It sets up above. 

[0014] Moreover, it is the value of W/L when head width of face of a longitudinal direction is set to W 
0.8 The above and 1 .0 It is set as below. 

[0015] Moreover, horizontal-axis alignment LI of the longitudinal direction which sets center-of-gravity 
depth to Xmm, and passes along the moment-of-inertia Ml — center of gravity G of the vertical 
direction It is Ygcm2 about surrounding moment-of-inertia -t-. It is Y<=60X-600 when it carries out. 
Center-of-gravity depth and the value of the moment of inertia of the vertical direction are set up so that 
it may be satisfied. 

[0016] That is, as shown in drawing 8 , it is the moment of inertia Ml of the vertical direction. When the 
center-of-gravity depth X is taken along an axis of abscissa for an axis of ordinate, the golf club head of 
this invention is Y(for example, like [ of the example of a prototype of this invention article shown by 
the trigonum mark of ******** ]) <=60X-600. It is distributed in the field to fill (the graph line A top 
which fills Y=60X-600 thru/or below the graph line A). 

[0017] In addition, if it is difficult for head weight to be too light and to give sufficient initial velocity 
for a ball, if the weight of a head is smaller than 150 g and it is larger than 250 g, as wood crab of the 
usual die length, a head will be too heavy, and head speed will become slow. 
[0018] Moreover, when the value of center-of-gravity depth (X) is smaller than 25mm, there is little 
effectiveness that the launch angle at the time of removing and moving a core and change of a backspin 
cover reduction of the carry by the misshot small. Although the launch angle at the time of removing 
and moving a core and change of a backspin will become large if the value of center-of-gravity depth 
(X) is larger than 50mm, in the configuration of the present club head, a manufacture top is difficult. 
[0019] The moment of inertia of a longitudinal direction is 2000gcm(s)2. If small, Bure of the ball of a 
longitudinal direction becomes large and is not desirable. When making center-of-gravity depth (X) 
deep, it is desirable that the value of W/L is 0.8 or more. Moreover, the value of W/L is 1 .0. If large, it 
will be contrary to regulation (golf rule). 

[0020] Next, drawing 3 , drawing 4 , and drawing 5 show the gestalt of other operations, and this golf 
club head 1 is a metal wood in the air, and makes convex the center section of the SOL section 4 and the 
crown section 5 thru/or the wall inside of that near at the — sake which makes small moment of inertia 
of the — vertical direction which makes weight distribute to the pars intermedia of the thickness 
direction. That is, heights 6 and 6 are formed in the interior of the wall of the center section of the SOL 
section 4 and the crown section 5, and it is the moment of inertia Ml of the vertical direction. It is made 
small. 

[0021] Moreover, the heights 6 of the SOL section 4 are turned convex up at least 3mm [ flat surface / 
which the periphery section of the SOL section 4 constitutes ] or more. That is, the depth dimension D 
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of heights 6 is set as 3mm or more. 

[0022] If constituted as mentioned above, center-of-gravity depth (X) can be made deep, and it is the 
moment of inertia Ml of the vertical direction. (Y) can be made small. 

[0023] in addition — while considering as the letter of bulge upwards about the crown section 5 also 
besides forming heights 6 - the bulging degree - few - also carrying out (near being carried out to a 
flat surface) - it may be desirable or may be good also considering the crown section 5 as a flat surface 
[0024] moreover, ** which forms heights 6 in the SOL section 4, and makes the crown section 5 the 
letter of upper part bulge like a general wood club head - it is desirable. Moreover, it is good in the SOL 
section 4 as the shape of flatness as well as a general wood club head. In that case, what is necessary is 
to form heights 6 in the crown section 5, to lessen the bulge degree to the upper part, or just to make the 
crown section 5 into a flat surface. 

[0025] Drawing 6 and drawing 7 show the gestalt of another operation, and make center-of-gravity 
depth (X) deep, and are the moment of inertia Ml of the vertical direction. In order to make it small, 
thickness near the center of the height direction is enlarged. Specifically, a protruding line 10 is 
protruded along the height direction center section of the internal surface. Thereby, it is the moment of 
inertia Ml of the vertical direction. It becomes small. 

[0026] Next, the simulation and the experiment which were conducted that the effectiveness of the golf 
club head of this invention should be verified are explained. 

[0027] First, collision analysis of the model and golf ball of a golf club head was performed with the 
finite element method (FEM) as simulation. The conditions of the model of a golf club head are as 
follows. 
[0028] 

m<mm 



D7 h 



30mm, 40mm 

SSL 
0° 



[0029] In addition, it calculated about the case where the case where it strikes at a sweet spot, and a 
sweet spot are removed and struck to right and left. The result is shown in drawin g 9 and drawing 10. It 
turns out that the right-and-left deflection angle of the amount of side spin of a ball when the way that 
center-of-gravity depth is large (deep) removed and strikes a sweet spot to right and left from this 
drawing 9 and drawing 10, and a head becomes large. It can hammer out with the amount of backspins 
of the ball at the time of removing a sweet spot up and down and striking it from this, so that center-of- 
gravity depth was large, and it can be said that change of an include angle becomes large. 
[0030] 

[Example] Next, it experimented by creating prototype crab. As shown in the next table 1 , as an example 
of this invention, the golf club of ******** was created and, specifically, the golf club of** was 
created as a conventional example. 
[0031] 
[Table 1] 
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[0032] In addition, as shown in drawing 8 , the golf club of ******** satisfies the above-mentioned 
Y<=60X-600. Moreover, the golf club of** is Y>60X-600. It is satisfied. 

[0033] A deer is carried out and the launch angle of the golf ball when striking the golf club of the 
above-mentioned ********** i n respect of [ sweet spot / a sweet spot, the point of 10mm upper part / 
sweet spot /, and ] 10mm lower part, a backspin, and the measurement result of flight distance are shown 
in the next table 2. 



0034] 
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[0035] Moreover, when it strikes at the variation of each measured value when striking rather than a 
sweet spot in 10mm upper part when it strikes at a sweet spot, and a sweet spot, the variation of each 
measured value when 10mm lower part strikes rather than a sweet spot is shown in the next table 3. 
[0036] 
[Table 3] 
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[0037] The following facts became clear from above-mentioned Table 2 and 3. 
(1) When it strikes rather than a sweet spot in the upper part : rather than the case where it strikes at a 
sweet spot, a launch angle becomes large and a backspin decreases according to the gear effectiveness. 
Consequently, reduction of the ball initial velocity by the off-center shot can be compensated, and 
reduction in a carry can be lessened. In addition, the locus of the hammered-out golf ball becomes as it 
is shown in the graphical representation of drawing 11. 

[0038] (2) When a lower part strikes rather than a sweet spot : a launch angle becomes small and a 
backspin increases from the case where it strikes at a sweet spot, according to the gear effectiveness. 
Since duration of flight becomes long by the lift effectiveness by the increment in a backspin, reduction 
of the carry by a launch angle becoming small is suppliable. For this reason, reduction in flight distance 
can be lessened. In addition, the locus of the hammered-out golf ball becomes as it is shown in the 
graphical representation of drawing 12. 

[0039] In addition, the effectiveness of the above (1) and (2) has the one more remarkable if the 
measured value of the crab of** and ** is compared where the moment of inertia of the vertical 
direction is smaller so that clearly. Moreover, if the measured value of the crab of** and ** is compared 
when the lower part of a sweet spot strikes, the decrement of flight distance will become [ the one where 
center-of-gravity depth is deeper ] small so that clearly. 

[0040] Moreover, according to the golf club 0 f ******** of this example, the above-mentioned table 3 
shows that the augend of the flight distance when striking rather than a sweet spot in the upper part 
becomes large as compared with the golf club of** of the conventional example. And according to the 
golf club of ******** of this example, it turns out that the decrement of flight distance when a lower 
part strikes rather than a sweet spot becomes small as compared with the golf club of ** of the 
conventional example. 

[0041] Therefore, according to the golf club head of this invention, even when it strikes rather than a 
sweet spot in what [ of the upper part and a lower part ] one, it can be said that flight distance becomes 
large as compared with elegance conventionally. 
[0042] 

[Effect of the Invention] By the above-mentioned configuration, this invention does the following 
****** effectiveness so. 

[0043] According to the golf club head according to claim 1, when a golfer hits a ball rather than a sweet 
spot in the upper part, as compared with the case where the conventional golf club is used, flight 
distance increases further. Moreover, when a lower part hits a ball rather than a sweet spot, reduction in 
flight distance can be suppressed as compared with the case where the conventional golf club is used. 
[0044] While according to the golf club head according to claim 2 doing so the same effectiveness as a 
thing according to claim 1 and being able to make the deflection of the launch angle of a longitudinal 
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direction small, it can contribute to reduction prevention of flight distance. 
[Translation done.] 
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